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:1, ELECTRON \C FORMULAS 
DIRECT CURRENT ■ 

A DIRECT CURR&MT COC’l FLOWS IM, ONE 

Direction!, Either steadily or in pulses. 

. .CQRg£f>)T .CllT:. TH£..:OyANTlTY OK .EUECTR.ONS: 

pASSlNStS A <31.\/EN POINT. 
Cum IT: AmPERE) 



iVOLTAGE Cm)- electrical pressure OR 

Force. Cumit: volt) 



. ^RESVSTA N.CE ..CR^- AEStsT.AN.C£ T.Q..TBE. F 

OF A current. Cun it; ohk) 

Power CP)“THE WORV?; .PERKqRMED BY A 
CURRENT- : C.UMaT ; Watt) 

POTENT\AL DIFFERENC£ -TH£ DIFFERENCE 

t n voltac e . .setween^ m ' 

TVJO endsIqF a comdo4td.R 
THROOCH WiHlCH A CURRENT, 
FLOWS. ALSO tCNO\AJM.i As , 
voltage drop. 



OHM'S LAW 



A potential difference of 1 VOLT WICL 
FORCE A CURRENT OF Li .AMPERE THROUGH 
A resistance ofj i mtA ^ or: 



M 



\J 

X = R 

y_ 

R* 1 



P = X’^VCorU^’^R 



ohm's law helper 




THVS-DIA-GRANA shows 
the Relationship of 

V , X. ano ;R. . . 



RESISTOR' NETWORKS 



R .1 

-AAA 



Rt: 



Rl- 



Parm-ieu tzy 



R1 > gi 



Rt * total resist AMCE 



Rr = Rl; + Rt + R3 



Rt = 



,R1 A R Z 
R 1 ^ RZ 



PARALLEL CZ OR KORE) 



Rl> RES RM 



Rt . 



voltage divider 



' +^4 ' 



R1 RZ . M 



V 




RZ 



Ri + RZ. 



R1 AND RZ CAN 6E A POTENTIOMETER. 
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NAT 1 INCltDESENT 



AM A.CrERWftTlK)6 awMENT C^O F4.0WS IN 
Both OiPiecTioMS through a conductor. 




SEE. THE: -D.EFINVTIOMSi O Vv AmD P ON 

PAGE M. 

PEAK - \1QLTA6£ . - JyiAKINiuH i-PPEITiVE -ANO^ 

,,,iriwi..E)^cijRSi\oiuS :.ate4,,AM., : i 

ALTERNATIMe CURREMT. 

RMS : V.QtT A6£ ±/R0QT-.M£AN-:SaUARfe,. , 

VOCTAGEitHAT AC;.VbcTA4£ 

THAT EOU aLs a D CuJotTA,a£ , 
THAT DOES TH£ iSAME JAJORk,' 

For a sine wave, 0.707 ; 1 

TIMES THE PEAHi-V-OCT./AG£j 



XMPED.AM:C£ (z.')-XH& . OPPOSITIOM.^ TO ..AM 

ALTEiMAtiNG ; CORRiENT PRE- 
SENTED btRCUlT. 

' ! j j Conit : ohmX. J. 



Average ac voltage = 0.6.37 >< peak 
= 0.9 ?< RMSi 

RMS AC voltage- 0;io7 Peak 

^-4 = 1 . 1 X 44 . AVERAGE 

PEAK voltage = RS\S 

= 1.57 S AVERAGE. 



4 ? 



OHM'S LAW 



V = z 

1=^ 

: ±_- 
Z = 1 



p = cosa 



6 IS PHAS£ AMGie, the , 
DlFF£R£MCt IM D£.Gf?££S 
B.ELTW£.XNi CuRRSnjT A.NJ.D, 
VOLTAGE.. -; CU;RRE.MT ,;. LEADS 
vo£tAG-E. \mJK .capacitive 

CIRCUIT AMD LAGS A/aCTAEE 
IM A REACTIVE iClRCUlir.. 
IIM A RESISTIVE ,^,C:'RCU IT,:. 
6 IS TRE cosine or 

0^ IS .1=-. TWUS IN A RE-. 
S\ST\Vt CIRCUIT; P£ EAl. 



CAPACITOR NETWORKS 




SER^es 
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2. MATHEMATICS 



SYMBOLS 

PLUS^ POSmvE ORL^bD : i. J : ! 

MVMUS, M£GRTWa OR SUETR/K^^T i 
^VULTIPCY i 4 



eSiuftL Cs^ , ; 

Does mot equal 

Mprokimatelv equal 

greater tham : 

EQUAL TO OR GREATER THAN ; 

LESS TMAN 

LESS ;TBAM OR EQUAL TO 

PLUS oR. MIMUS ; CHAKiGEi SISm 

REC\PROCAL Ci/^-‘ O.S> I t 

SQUARE ROOT Of .V\ ; 

CURE Root oF h k.L 



POWERS , OF .. JEN 



lot 


= 


0,0 00000001 


1 BilUOMTH 


CNAK) o) 


- 


0,0 0 0 0 0 0 01 , 




.10“’ 


- 


0.0 0 0 0 0 o:e 








— 


0.0 0 0 o 0 1 


1 MILUomTH Cna\CRo) 


ID^ 




0,0 O 0 0 1 






= 10'" 


- 


0,0 0 o i 






..,,10'^ 


= 


0, 0 0 1 


1 THOUSANDTH CMILLO 


io- 


z: 


0.0 1 








- 


0,1 






; 10® 


- 


1 


.;i. UNIT. 




10^ 


- 


10 






.10" 


= 


1 oo 






10^ 


= 


1,000^ 


THOUSAND 


(kilo); 


lo! 




1 0,0 oo 






10® 


= 


1 0 0,0 0 0 








B 


1,0 0 0,0 o o 


(VVILUOM 


(mesa) 


la 


= 


1 .0^0 0 0,0 0..0 
1 0 o 0 0 0,0 0 0 






io® 


= 




(GIGA) 


10^ 




1,0 0 o O 0 0,0 0 0 


StLUON 



+ 

X OR 
OR: / 

/NJ 

> 

< 

< 

±. 

Vv\ 

VTT 

vE 




. MGEBRA\C 



IF A + B 


= ■ 


C,THe.M; 


-■A A - 

IFL S = 0 T THEN 


A 


= ■ 


2- B ' 


A D &C. 




:s. 


C- A 


A =.^ , 


A + B -C 


= ' 


0 ^ 


AD 

B = c _ 


IF A 


- 


"C ^ THEN* 


AD 

c. = a 


6 


= ■ 


AC 


: D.. ■.= ... A' 


- . a 


= 


6 

7T 




LAW OF 


EXPONENTS ' ; ; 


(tr 


=r 


....a"" 

,b.^ 


(L) (L) = 


■ ' ' A 

-d 




x-v 

CL' , 


/ ^\Y : X-T- : : 

(d) 0 u,!-..4 ; 


-X . 

d 




X 


oO 



COMMON LOGARITHMS 



-THE CO^A^AO^O LDGA_Bdm(^; oR LO^) 

Of= A NUMB&E^ VS THE. PovioER Of iO ThAT 
i&au A L:S i THE;- . K)UN\B£R . SINCSl- I ToiElOO^ 



12-L is: THE- t-Q-a -Of 

iCAMTVi.OGL‘S THE-MUMBSP. IHAT.: ..EiSLUMS 

■mE -:AMTmoj& 



loo . : TH £ AKlTl LOG A Rl TH M 

A 

LOGARITHM, thus; THE .:A^)T! HOG i Of i 2 -iS,10p,.4 
the LOS OF NJOmBE-RS - a-Ri£AT£R iTHAM i -H 

Positive; the log of numbers less. tbAn 

ATIva. THUS THE LOG OF 
io;.Ql IS -Z. A 6 ~ amtilog (LOG a + lo6:s5;; 
|A t Antilog Cloga- logs), soi ent.i fjc ^ 
CALCULATORS HAVE LOG AND AmTILOG KEYS-.I 






. ,THt DdclB&U. is: A UW.1X. 0£ U.E,fK3.URE.... 

THAT teaMxsJ. tWO blFFEatuT: SliSMAAS i. 

TO BE, Cd)MPAA£D..iOM A LpfiARlTHMiC SCALEI^ 

‘ TB.a .$eiKi.siiTVVlTTi AmG i ThE i 

GAlW lap 1 AMPUpiERS : I oFTEIm GU/E*il i 

\i^ yDtdiBtLS. THidDlFFEREMCe . IK) d S 

BiTvjEEM ^ Power of a s.ignjAl AT the 
imput oE am ampufier. CPi) ak&. the Power 
OF THE Amplifier’s output Q9z) is: 

dB = .1O.. L0.G, CRZ/ Pi^ 

THE DIFPEREMCE IK dE, BETWEEN THEJVolta<;£ 
(v) AMt):. CURRENT Cl^ AT THE iMPuT (VI AK.D Xi) 
AMb OuTPut CWiZ-i AK O. X2.).,0F Am. AMPUFIER is; 

dB = 2o" LOG (V2/V1) 

dB = 20 LOG CllEll) I'l I' 

NOTE THAT OECVBELS D&FImE THE RATIO ! B£TV;E£K 
TWO S^^iWAL LEVELS^ I^OT TWEIR. AS SOLUTE VALUE.L 

EXAIMRLE: bET£RM\KJE THE VOLTAGE GAIN 
IK <d 6 OF THUS OPERATlO.KAt ..AmPUFIER, : ' 




d E= 20 LOG Ci^OOD 



LOG IdOO = 3 CFROM table OR 
GAIN) =; 20 ^3 ^ , GOdS 



/ i) ^ 20 LOG ipoO 

CAlCUiATOR), 




-i— 






0EciBEniaE> rm± 



VQLXkGE 

. or: : - 

CURREMT 
R^Tl; 0 ; 



l«ooob. 

i7R^3l 

.707R 

. Cp 310 

iSiPiz; 

i Hiw; . 

aB.si;.- 

. i-S-SHS; 

,zl(ct 

a poo 

,OZl(c 

,OLOO 

OOlZ 

. . OOlO 

...;0;0jb3,: 

. . lOpPli. 

I.OpQ .03 
.000 0:1 



* 3:1424 

4 

vli^^S 

.liS 6 $ 

U 2 . 5 ^ 

.100 0 

, oSlooI 

,^.opid- 

;o;o.bi.. 

.OOOOl 

10 ''' 

4 . 10 '; 
L. 10 _; 

lo'^® 



10 

so 

qo 

too 



\/,r>/yL/Zf- 




|.. 1 h | 3 .L 

lo^oj^a. 

io:Q,aq. 

ip, 0^4 

iob^poP 

LiotX 



- dBwv EQUlVALEtedS 




KtCtWER SEMSITIV.IXV IS OFT£M.l.GlveM IM 
bB WiTa iaEEPECX LtO i MILUWAtTT. 



: POWER C^v^\AJ) 



10.0 O 0 O 00 
. 1 . 1.0 0,0 0 00 

: . 1 .0,0.0 .0 o 

,0 lioP bo 

.0 041 , 000 
.0001 00 
J..*. o ! q : oJo 1 0 
; . 0; o o o O 1 



MiLUWAtTS 

MILUW-Arr 

KA\CB 0 WATTB 

M|C^PW.A±T|S 

Mvojlb.wiAirX. 

W.iMO: watts 













NU^ABER SYSTEMS 

A N ;SysxE.tsA .CAN . B£ . E AS:£P J DM, AmY 

MU M.EER IQX. : DilSiJTS, TW£ COMMOM DSCi W AL l 
S ySXEM . hAS: lb ^WG;LTSJ tH£ ;Bi/sJARY SYSTE M: 
HAS - R. D^gItS I THE : HEXA^ECliMAL 5 YST£ M , 

HAS iGi DiGItS. j- MU ARE ^ lA^RltTEM 

AS. LS;U.ic£isiV£.lP0WERS OP THE SAS£ Of 
THE MUMBER SYSTEM* THUS: 



,,,; L.,;7^ 

, .,3iQ|0; 

HiO iOio: 

BIMR^ NUMRERS > 



^3 17io 



7 

Z 

3 

H 



1 of ■= 

10^ = 



7^1 
1^10 
3 ’<* 1 O 0 ^ 

H 1 O O O = 



INJ EUecirROMlC circuits DECIMAL MUMBERS A^d 

USUALLY.; REPRESektED BV EIMARY MUMSSRS.: ! 

SiUARY iNiuMBER^. .^LSO SERVE ,AS : CODES THAT 
REPREsilsiT letters OF tHE .^ALPHABET, . 
NiOLTAGESj computer IMSTRuCTIOWS^^ ETC..; A ,| 

. felMARY LOJ OR 1 ISJ.A BiT. = A -PATTERm' OFLH J' i 
Bits! ^sJA nibble . A patteRm of H Bits is. 
A 6VT£ ^ or ujqrd _ 

BIMARY to decimal bECtMAL TO BINARY ' 



1 0 0 1 1 

e"" = 1 

*— > 1 K 2,1 = ^ 

i. — _■ > Q ^ 2 ^ = 0 

• > o x 23 r 0 

' ^ ^ l(c 



L9 A 2 = q + 1 

. q -r 2 = H + 1 i I 

H -r 2 = 2 + 0 
Z rr 2*1 + O : 

1^ = 1 0 0 11 

^ FlMAL .,O.UOTl£NT . 4 
IS final remainder 



B.1MARY CgDED . DECtMAL (BCD): A SYSTEM 
IN- WHICH EACH MCI MAL DIGIT IS ASSIGNED ; 
ITS Binary EooivAL£MT(iq - o o o i looi). 
12 




SY;sTEM'B$Msil:5:wt 

il i£C.,yM.6.Ll BIW CeiMARY) 
tgJisJARY C0.D£6 ceciMAL) HEX (H£XAt^CWADi 



2Ec: 


Em 


BCD! 


hEX 


0 


] 0 - 


0 oloio 


0 0 0 ol 


( 

. Id ...... 


1 


1 


. 0 OlO; 0 


0;o 0 11., 


„L IL... 


l2; 


iO 


0 o;.o; o 


0.01.1.10! 


ill 





1 1 


0 o:o;.o 


0.01111.1 


i 3 i 




loo 


0 0:,0.;.0 


0 i 0 0‘ 


HL . 


Si... 


iOi 


0 oJ o; o 


0 1 0 1: 


51 


^Os-,- . 


11 0 


0 0,010 


Olio. 


u 


7 


11 1 


0 0 0 0 


0 1 1 U 


?L_ 


B 


10 00 


0 O OlO 


1 0 0 o! 


s 




100 1 


0 o.;o:.o 


I'OiQlli ... 




A . Q .„ 


1 0:1 0 


0 0 Oil 


0 0 i 0 \ 0 \ 


iM 


Ai 


1 01 1 


0 0,..0il 


0 0 0 IL 


! ,L. 


U 


1 loo 


0 oio;l 


0 01 01 





13 


11:01 


o OLOil 


0 0 1 1 1 


i. 


IH 


1 la 0 


0 OiOJl 


01 0 01 




AS 


1 1:1 1 


0 0 0 1 


0 101 i 


.. ,> ,E 


l^L., 


. . ^ 1 0;0.:0 0 


0 olOJl 


0 1 1 01 


...liOi 


,. 17 i 


. , , i .o oiol 


0 0 0 1 


oil 11 . 


A.A 


i8l 


1 0 0:1 0 


0 o;o.;l 


loo Oi 


... IM ... 


18 ; 


1 0 0:11 


0 o;q;1 


1 0 o li 


...lY 


? 0 : 


101:00 


0 011:0 


0 0 o ol . 


n 


Zh . 


1 0 101 


0 di.io 


0 0 0 1[ 


... 1 , 5 : 


2 Z 


1 0 i:i 0 


0 o;i-Lo 


0:0 1 ol 




.. 1 . 3 ; 


1 0 lil 1 


0 oil \o 


0 OA^ti 


....l 7 ;.,.. 


..aa. 


1 1 0:0 0 


0 Oll.iO 


0 10 Ol, 


.4.8-. 


ZSl 


1 1 0 0 1 


00 10 


0 1 oil. 


... 1 , 9 : „ 


Zk . 


1 1 0 1 0 


0 0 1 0 


0 1 1,0[ 


lA 


l 7 i 


1 1 01 1 


0 o,,l,o 


0 1 1 IL^ 


. IB 


2a 


1 1 1 0 0 


0 0:i;0 


loo OL . 


4.C 


,2a,. 


1110 1 


0 0:1:0 


1 OlQ.il.i 


ID 


lo: 


1 1 11 0 


0 oil 


0 OJOiOl 




All-. 


11111 


0 o;l;l 


O oLOil L , 




it 


1 0 0 0:0 0 


0 oiLA 


0 0 1 0 


,iOi 


UH 


1 0 0 0 0 0 0 


0 1 :l.;0 


0 1 0 o 


9 0.. 




i L 00 0 0 0 


1 OOil 


Olio 


4.d-.. 


8^ 


110 0.0,1 1, 


1 0,0 1, 


.1001 


feSi 












aLS:tMEI$M^ MEASU RE$ 

lunEAr 



3 FT i YARD Ckci> 



.mqfcVE . .^4 Foot 

AREA 



1 FOOT^' = IHH i^i 
I Vard^ = H FtI ,1 

volume 



CFT) 5,ZEO FT*1 M4E4Mi)J 



lACRC-- MS^S<c»0 F-T^ 
1 M(L£^= CoHo ACP.es 



IFoorEiliiS^ lYARP^- i2T peer' 

MASS 1-^.. 

lu OUWCES C02) =i pokfiJD Clb) 









:MHTR\C WElGSHt[S ANDlBEAEURE^X 

Li me. A R - ^ 

l,OOP M\C«.0M£TERS = 1 c^n-d' 

1Cjm^^= iCE/^T\M.ETBR.4‘Si*v\) iOO;cU^= 1 METER C^^) 
i4ooO-M£TBRiSJ*Jl-iKiLGM&r£R CKm) 



AREA 

ioOii^ivv^ = ici^*- 
VOLUME. 



TO, OOP cw\^- = 



l.Cv^^-1 MltULiTER C^t) l,COO = i L\TER (i)i 
MASS ; ; 



i.^000 MjLUi CRAMS 1. -<iirCK*y\ C^) 

IH 



U. S. - METRIC CONVERSTOTij 



TO !COis)UERX ; 


IMTO 


MULtiPCT by 


micrometers . 


MILS 


3,AS7' io’’^ 


MIAS „ 


..MICRO METERS ^ 


ZS.H 


MJcdlMET ERS 


MILS ; 


IH.Z7 


MILS 


Ml LL\ meters 


l.SH ^ 10'“^ 


millimeters 


IMCUES: 


3. A 3? ^10 


\mches 


MILUMETERS 


2.S.H 


CEMTImETERS 


:\mches 


0.1^21 


imches , 


centimeters 


2.SM , 


1mcb.,ES, ; 


.METERS 


2,5H, ^ m. . 


meters 


IMCHES 


3R37 


FEET 


meters 


30*^^^ ^ 10"^ 


meters 


FEET 


5.e;si 


meters 


VARDS 




varos 


METERS 




Kilometers 


FEET 


3L.S1 


FEET 


klLOMETERS 


Si.TOE T lOi 4 


Rilom ETERSL 


miles 


o.iL.txN.i i 


MILES 


RilomEtERS 


i.Lo«i: . 




oowcks 


^.S^1 X lO'* 


OUMCES 


G>R AM S 


2S3HTS , 


Kilograms 


Pounds 


Z.ZOS 


PDUMOS 


Kilograms 


O.TS3C9 



FAMILIAR EXAMPLES 

D\M^MSIQMS 

:D1ME_ ^ 1 Vy^;w^ l.Scm 

;.M\CKeU ^ TL X 2.^CVv^ 

Quarter tai.m c ^ 

1-MiL PLAST\C flLK = 2S.H w^ 

MASS 



PLAST\C TD~9t TRAmS\STOR O.ZS a 
iB-PlM IWVK)^ D\P XC TV 0 , 5. 5 
IC»-PIN DIP XC. ftil.OSq 
NlCK.e.L ^ 5 5 
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TEWIPEWURE 

° = C° CELSIUS s )+ 3^ - “ F 

"" CELSIUS = f* (° FAHRENHEIT = “C 

“c T 



LEAD MELTS S Z S 

‘WATER Soils ^ — : i ... :.> iQ O 

Ho 



ao 

TO 



LO 







: SO 






HO 


HUMAN 


&ODY (ST^C'jHE.L'F) 


30 


Room temperatuaE- 


to 






10 


water 


FREEZES — 


0 



TYtVCAL iSE/^VC04&WCtOR . :. . 

aP.ERAT\MS temperature 

RAM ‘SE • 

commercaal; o“to 704 C 
industrial to 1So“C 




4;Z2.H. 

Z.1A i 

i H H 1 
JJTC. : 
IS 8 i 
IHO , 
1;'Z Z I 
to^ ; 
ecp I 
L=S .4 
50 .] 
^3 Z ^ j 



SOLDER 



THE MOST COMMON) ELECTROMC, SOLDER IS LriO/MO 
CLo% TIN) And Ho;% lead), its melting POjAJT L5 



l&S^’TO l^o\C.>X3.Ll°TO 37WTF). 

.IL. J L. 




JliQliioaB 

aX^L. 



1.5-6 a 
1 

110 ills : 

l(*4l - 

zs 

■M....Q.4.&X 



1 0.a ; z 

X..UB.iL 

IjCeiaiQ., 



iiQ]H. 3 iO 



^\M6 - ANiEit\'cAl4 W\R£ i < 

b I fK AlAty^EiEkl \M VivUS 

O.WmS P£Rili)ob Alt - aoi** C 



_,J,^4,^..j3iz.t,ej.iL 

. ,i 

i i |8ijc?4.aiHi. 

^^.Liiiia,.lil..L 

i. h^(>ii.lHLL 

...Llziik..\‘il .. ! 

, ...l.lSi lB.il 
I...i,64.1i7.. |.1?4 ...'■ 

ii 42 iQio 40 l 

i^[0i(pa.l0i 1, 

...lilJSlZ.o 



. i843!l..:0..,*O. 

lilfZillQlOL.J. 

li|Qi,m.o! L 

I Z lH ILIQaOa.S 



C46"j:l 



REtsrrJSE RES I SXAH.C E.s: 






IG.P,.4.0L4 L.. 

IckRo.Nuy. 

;ALUM|MUM. 

Ixuf^-istrBhi; 



iPiOSRMoR-BRQNJZE 

iisj-ickei . 



.1 UjXiN.: 

-I l4s!rAxuL 

U-\ iLEA-b-,-, 



MC-mRome , 



13 (fi. 
,000 

,S2 O 
,.S1 ^ 
,Z 0 3 
.8 Z 1 



.1 8 <o 

1 q ^ 

10 Z 

13 Z 



0 q z 
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IN jslaokl ,.FW'P,s 
kNJS. i=AsESi ^ WHAT THE BRAIN 

t>£R£glA/£.S i. AS SOUNDS 




RANGE; Qf HuAAAN H EARING- 





sngND i:jP|TEH5iT ^ ^ ■iiitmivr 



SOUND •SiolURcEJ 1 1 i^.. 

CdiSTAmCE from; OEsER.vteg'): 


tiueL 

:m)i 


threshold of. pain 




AmCP^APT £M6/(0£ CZO') 


le 0 + 


Ampofiep rock .music . , 


:i4c0, .. 


thunder 




P.IEZOEtECTRlC BUCZER CiZ"} 




AIR FORCE. T-S8 (Z^oo' O ueRkead) 


[ySKII 


CO 2 pellet GuhJiiiV) : ,i i j 




Digital alarm clock C12'0 


as 


ELECTRIC T7PEwR\TE R (18"; 


. 6 0 


.Air ; FORCE ; T-3a. 4i: mile) ' 


7 0 


TVPtCAL conversation 


(cB 


PAPER Cup DROPPED . .ON DESK (12") 


1.. 


teIlepmone dial tome U") 


5h\ 


PENCIL ERASER TAPPEP Om DESK CU") '. 


I 5HI. 


Computer revboarp (18«) 


GIL. 


AveraiSE residence 


- HSl'Z 


..SpHT . EACKGROUN ' 


:5 01 


GUIET wmsp£R 


^ 10 


THRESHOLD OF hearing 










ececotomagretic 



SPECTI^UM 

&£VOND lOpM' 
COSHVC RAV 3 




StNSlTWiTY 
TO:V.lDi-£T 
AmD.REP 
VARIES Uji-m 
THE bsseavSA 

AnD.T^E 

gACK-C^ROUMD 

lLLUM\hJAHOM., 

: -P^a/> 



f=FRSO\j£MCY; 

X" WAv£L£n<^TB 
10 ® \m/Scc 
CSEE AJ£Xr PASE) 




teClO fDREQiUERQMJsM 





..,,icL^iSsi4iY44iFNi.- 


S-3 0 ' 


...i/£,RVj .uokl.4..i.-^.i Li^.^ 

PR6QU6>i'Ct£SiCVUF) . 


30-20 0 KHz 


LO\W 

FR£.QUE NliC;i£Si CLfJ 


200-3 000 


FReouakcifisi 


2-20 MHz 


FyGH' ’ FITTt 

FRetjuaNct asLfiWiF.). 

’ : i > ; ' ' i i s j ■ 


so- 2. 0 0 NAHi ; ^ 


v£rv high lL] 1,J 

FR£ Qy£ NCI£SA(^AF&.^. 


2o;oi" .2 o 0 0;MHz : 


OLTRA. UlGki. J J,,4 J 

.sRaQiii N.c 1 £js. i.-4uh.fi) . 

r i •! s ’ ( 


3-20^ GHz 


SUPER HIGH l! 1.14 

PRE,Ou£WCl£k4.4^iF|..^ 


2 0-200 GHz 


JEYxfei.Ui£LV Lt|A4(i.J, 

. FREaueMCiais ; iEWF=j.... 


2-0 0- 2000 GHi 


KvcHoujAvk 
FR£au£MCl€S ^ 


FREQUENCY VS. 


WAVELENGTH ^ 


. ■ :C. ■ . 

X - : 


f=^ 



WAve.L£N6TH C(^£T£Rs) 

C- SP££D OF U1<3.HT C3>^iO® M£r£RS|/5ei) 
f- FR.&ouetsicY : CH£rtz) 



Example. : TH E- wAU£i.£MfiTH or a loa 

51GWAL IS lo^* OR,2.7e> 



I2t 





IMPORtW FREQUENCIES (MUO 

.15 k)P.V\GATioM S£AC0 m5 

.5 : IMTERiOATlOWAli DISTRESS 

.SM “l.G? ANA BROADCAST BANJO; 

Airport iMfORNAAxiOM 

IGO NAtTdR Af^ATtuR BAND 
IRO M£t4-R IMT4 broadcast 
z.Sl vajvov, fvke. :SiSMAU 
3.S-M, Of ao METER i /^NAATe-UR SAND 
Slo: \W\wV TIM6. SIGN AC 

5.S5- ^2.: METER |^JT. BROADCAST 

0.1“G.kts: AAARiTiME coumunacatiows 

7.0- 7-3: MO meter Amateur ,; 

7.0- 7 . 3 : MO.METER IMT. BROADCAST 

Si.Jy^ETER IMT. BROADCAST 
10. b : TIME SIGMAC 

lo.t- 10-is: 30 JaEter Amateur Bamd 
10.15-11.175: IMT. broadcast 
11.7-11.^75: ZS meter dot. BROADCAST 
1M.0-1M.35: 20. METER AMATEuR BAMD 
15.0: W\MV TIME signal 



2Q.o: 


\NUiV TIME 


.SIGNAL. 




21.0- 21.45 : 


IS METER 


Amateur 


band 


2I.MS- 21.85 


13 -METER 


IMT. BROAD 


cast 


2H.84-2H.RR: 


12 METER 


amateur 


banjo 


25.C7- IC.l: 


11.. meter 


\NJT,: BROAC 


)CAST 


2C.R - 27.M: 


CiTVZEMS 


Band ; 




26.0- 


10. -METER 


AMATEUR 


BAND 


; ;.Ha.62-MR.R: 


LomJ; PdvuER 


COM MU MIC 


AXIOMS 


; L .5O.0-5H.0; 


G .meter; 


Amateur e 


iANJD . 


SH.o- ga.o: 


XeLEVlSIOM 


CCH. 2-G) 




11.03-72.9 •• 


R A DiO . CO N r Ro L C A 1 RC R A FT 0 NL V ) 



75.M3“7S.S7: RAOtO. CoNTRoC 
as.o-los.o: FM. BROADCAST BAND 
68.0- iOSiO: UJlRECESS: MlCRb.PHON£S 

; loa.o- lisio: AR:N}A\j»GATi:oM BEACOKlS 
; IIS.O' ISGJo:. Aircraft 
1S3-1SS.: PociCE, FiREj municipal 

1S8-1S97- Police, FiREf municipal 
1ll.m-il2:ss:N)0aa uoeather 

TELEVISJOW (CK. 7>13> 
M70-aqo:. TELEVISVQM CCR. lH-83') 

22. 




TIME COHSOTSIDislS 



M±d.. 





ao 


o 


0 




PM. 


O' 1 


0 


0 


5 


PM 


01 


0 


.0 


, . i.Ce. 


PM. 


03 


o 


0 




Pk 


0 H 


0 


0 


:b 


P.M. 


05 0 


0 


i9,. 


Pk 



1 C' 




0 800 



I 0 0 O 

II 0 0 



13 0 0 
1^00 
1 s O 0 

1 (p 0 0 



1 8 0 
19 0 



li 0 0 
2 Z 0:0 
13 0 0 



il PM 

KIDWT 



1^.- 

T.3i 

. s.ak 

iALAM 

; 8 AM 

ialAM 

lO AM 

i;0;AM 4i;AM 

HAM tl;AM 
U ■ Pk 

jiiPk 

-..i3..4.P H- 
IH;PM 



(fi Pm 
*7 PM 
8 iPM 
qj.PM 
oiPk 
i;.pk 
mt 
Uam 



1 PM 
s Pk 
qjpk 
oLpm 
liPM 
MID WT 

1 am 

.. 12;AH 

-iSlAM 

'^.Ak 



q A 

10 A 

11 A 



lUXO x-; CO.bR0J.MAT£D. tlHGi 

MERIDIAN TlM£,LOMti>0/o) 

,PST - PAciPic^ S tandard tik£ 

RST - (MOUNrAjlM STANDARD TtM£. 

bsT - c£ntr/Hl- stamdaIro TIH\E 

■£ST -.EasteM standard time 

AST - ATLANTIC STAND A, RD TIME , 

P.AVLU^MT SAVlNlGiETlME 




















CVCL£ 



FR.£.QUaMCY Of !Ai S liJE- JWAVt IS :TMi 

NUMBiE:(t OF OCi^ESJ PER. ^ECONO. HEKTZ 
IS ihLluN.\Ti-.h.B. HER 

Cl Hzi isLdME s£EQjsJO-L.ii--a.p 






nit oF; FREOuEMCY. 
LdNt.-.'Ci(l!LE^,T£R SE^! 



QislE 
sJD - ( 



HERTZ.- 



PERiQD^ 



OKJ£ 

2H 



SI me, MJ A V-E 



CdMPCETE jCVClE TO 



dcduR. ' . . 








-Sla^ie. Pulses or traim^s of pervodic 

iPUL^tS AR^ uPROCESSED. iAMD GENERATED 

M .blleimL.L.ELE.cxRo^^l4 ..ic^^^ they 

jAie^ ..Atsp UsBD - to triigser CAcji v ate) 

MAWV KIKIOS OF. CIRCUITS. 




|:c Areal pulse 




PULSE 



TRAIM 




THE MOMSER OF 

Pulses per secoj^o 
IS the Pulse 
REPETITION), RATE.,, 



SIGNALS 

4 £t£CTRON\C S\3M ALS : P-AN)Ge AUDlSLa 

T0M£S ;TO; .CO^ApLEX ,,, l/slf ORKAATVOM CARRltO 
E>V A f^LOCTWATlfsiG; CANiALoG) OR ;PuLSATIAjG 

CD16ITAL) U/AUe 5 C.URRe.MTJ-OR: VOLTASe. . 

MANJY KODULATIOM UETHO.0S are. US£D TO 
IMPRESS A SIGmAL O/O A CARRIER. 



MOEULATION METHODS 
analog' ^ PULSE 



unmodulated 
carraer wave 


fllMJ 


■ 


ANALOG:, 

signal 


ANALOG 

SIGNAL 


ysy 




PULSE 

AMP^''TuOE 


Amplitude ,, 






Pulse 


MODULATION , 




duration 


Frequence 

MODULATION : 


iniiiij 


i 


PULSE 

FREf^uENCY 




DIGITAL 



I.\nARV Bit pattern 

NON-RETURN To Z.ERO 

LnRz') 

return to zero i 

CRZ) 



MANCHESTER 



FREOuENCV SBtRT 
REYINS. CFSK^) 



iiioiiiolitiioioi 

« • 

,,,, , 




In 


n' 




'n 


n 1- 


‘n 


1 


4- 






In 


n^fi 


n* 


I 


» 




1 


* 


41 


\ 


1 






i 


1 


4 


1 








1 


1 y 


1 




1 


1 


% 




1 








iL 


uJ 


IMU 


uJ 


LU 


Li- 


UJ 


Lu 




U 




M. CODES AMD ’ST^AftOLS 



ALPH A BET, A SC 1 \ t WIO.RSE CODE 



ALPHA6ET 



ASCII; 



lAORse .CODE 





















ASCI 1 




A ^ ciL - American standard code por 

IWfORMATlOW IMtaRCHAMiSE . ASCII iS THE 
PRlWClPLE computer KEYgOARO CODE;. 
ASSEMglV LANGUAGE PROGRAMMERS : CON vERt J 
61MARY1. ASCII C AB6v£)i -TD; HEXADECIMAL.. ' 
PRINCIPLE HEX equivalents; 



A' 


SL, 


G- 


^7. 


.M- 


H D 


s- 


S3- 


Y- 


SH 


,M- 


3H 


s- 


HL 


H- 


h6 


N* 


H E 


T- 


SH 


z- 


SA 


5' 


25 


C' 


H3 


' 


H7 


O' 


H P 


u- 


ss 




30 




3L 


D- 




X' 


HA 


P' 


50 


V- 


S ie>. 


1- 


31 


7- 


37 


e- 


H5 


K- 


H 1. 




51 


\M- 


57 


Z' 


31 


8- 


38 


p- 




u- 


H C _ 




51 


X- 


58 


3- 


33 




39, 







QKEEK::^:mH/^BET 



Jsi k.k£ J 


. u 


L 




MAtAft i 


u 


L 


ktPHA 


A 


' <X 




NU 




y 


beta 


& 


. 




XI 


s 


1 


GAM^AA 


r 


Y 




0M\CROM 


0 


0 


DELTA 


A 


6 




PI 


n 


Tr 


. EPSILOM ^ 


E 


€ 




. RrtO 


p 


P 


kETA 1 . 


2 






svgma > 


:e 


o 


ETA 


H 


V 




TAO 


T 




theta 


© 


& 




UPSILOM 


Y 


*1/ 


i OTA : 




t 




. PHI 


4> 


4> 


KAPPft 




;k ' 




CHI 


X 


% 


. lambda 


A 


-X 




PSl 


Hh 


V 


M-U 


!VV 






OMEGA 


Btl 


U) 



U ~ UPPER C^St 



L- LOWER CAEE 



CO:MM( 


)N GREEK SYHBOISrr.L 




■ SYMSOLIXES OR DES\$MAX£S 


a 


AmGLES.^ ACCECERAtlOM:, AREA 


s 


anjgles, 


: ^ 


COMOUCtIvaTVj specific gravity 

iwcreaI^t, decrement 


l iA 




Dielectric constawt 


E.;.. :. 


.energy 


2 


impedance 




.RM MODULATION ImDEX 


B 


An & L£S, . T) me C OM STAMTy TE M P E R At u RE 
W A V£:L £ N ;GTH , . . C 0 WOU ct W 1 TY 


:X 




M 1 CRO. L PR£p/X>j .AmPU aicatio n facto R . 


V 


RREOuEmCY L 


TT 


ClRCuMPER£MC£-r DIAMETER C^. 


. P 


RESISTWITY V REFLECTAwcE ■ 


5. 


SUMMATION . SIGN 


T 


time comstamt, tra/osmjtt.AncE 


■ ;4>^ 


ANGLE j .., radiant POWER 


, ,00^ 


An GL£-v ..angular frequency. 


11 


SOLID -ANGLE , . resistance CohMS) 



30 
















T 



RESTSTII)!^ 














SldwIPiCANiT 


1 : ; ; i ' : 1 i 


; ; i 




COLOR 


ajQnis.l(:iM2.) 




tpE®... 


..... 


BLACK 


i.iOi. J.,..L.., 


: ; ': ttiitlri: 


--: 




BROv^m 


1 


! J. [...liiO.; 


kiMi 




...Mpj,,,, 


1 


iLiP-lOi-, 






oihmt 


3 


1 „0|0iOi,. 





. -4 


YI.LLo,\a/ 


M 


1 O^OiOiOJ 





.1 


CREEN 


5 


1 1 QJQ 4 O 0 0 


COLoi , 




.iLU E . 
Vt.oiET 


(0 

7 


i il4QiQ|0Y0 0 0 

!i!Q.;oioio^o^a,o 


-AANIDC- 

± 2 .Q.M... 




jSRM 


8 


1 0 0 ,0 0 0|QLOiOJ. .. 


4, . . 




WwItE 


i ;9: ■■ 








v^.OLU 

SI.L\k£R 


— 


, l— 1 i I M 




! 



E')i;Aw\PLE.: 









1 2. S Mi 



i — r 



u 



;ii=i&{lowra = 1 

aLftCK. "^0 

3 = Y6.U.QW X 10,000 

silver = ^10% lOLeapiKJce 



BCV& 



(SR.KJ 



106,000 Jl 
^ lp.% 



XRMSEpfeMER XQuaR, ,COpE 

aUdiQ IMT£RSTf\6£ AKID OUTPUT : 



8 lu£ 




6 Uu£ 



GRtst 




:POW£R :i U^J!T^PP£|> PRIkA^ - BLACK ; FILA m£MT 

S£COK10AR>^ ^ ^ 

iVELLovJ BR<i>wN;, AMO 5 LAt 04 



S ECO MD ary “ . c oloRs. 



may i. VARY. - 



KiotE : taEsE ARe £IA: ^ 

.transformer SP£C(PlCAT!OMS TD VERtPYi COOE. ■ 

SI 



■ ( "*t 









},.4.4.^4.^..i. 

Af= L_J 1 . 4 -- 

AF4 [r AUT.PM4x(ci.4siaj.UFMt 

.A4tJ-=lA4x4fiAAxici.dAbai Xjdwr.Rol.,.i^..At' 

ANA.t-4tiA.piUtub^.^M©DUl^AilPN^ i...4.^.l-4 

.AMA,|rAM,I^.UFi£4-4 ! L^i.^^.i -L.l..i..-1^4--4 

A.isl4-^i'MxbMAT£Ci.44^-'^^ 

A,ki:.J“4^^xbHMA4...1 1 i i.^^. LJ.- 4 .. 4 .. 1 . 4 ^ 

Avd ~ AdTp.k4xi.£..^ 4 oLum)^ ' doXXftpLi .1 

AvOG “AtkRRi.c^NJ xklik i 

..3.“i&A^£‘iAFURA4sXSXQRl L-4-4.^J 

J&X-J“iAR6Ac>i^Ast.i,,4..j i L,J : I I i- 

..EftOi„J”B^Alr. iFRBfilb^HCX 0?cii..dAtC*Rj...l 

it.J-.BAMC>,PASS.j i 1..4 I i i.,..l,.4,^J 1. 

JCJ-XPUECidRl D.a..tRAMSlSXlPR.J^J. 1 i, 

AALi - CALlSRATfe 4.,l..,i,. 

X A.F - CA PAClIQiR 4J,.-4--,l 

jCB... AXlTl2E./i4S..iBAMD ■ ■ ■ , i.Aj i 

„ic 1G1 - c iR.k:d.iT L 1 

iCLKl CLQCR..i I - , . . 4.i i 

jcRlj ' CkwM^i RKi TUB& i.J l,J 

;c/S; “ Cy.CCBS; P£l^ SECOND, Ca^RlTZ 

CT “ CENTER ±AP. 

CW - CONXWudUS. \WAVE 

.CV- -,C.XCC.1..L4 L.._„ 

C - degrees hELSlUS 

D - DRAlk lOE.FET 

dE -4- :..DEctl.BEL :,,J. 

.DALfe.-i,D.bU.Bi£iRI. . 

t>d r t R^-dx. i C;uRR E MT 

hEG) ~ OEGREESl 

D,£M|0D ■-JDEMdD.iJLATlOW^-4 

.DErXlREtXlOMi AlJWbERi L J 



i.4 DRDT - DOUBLE Pole po;U0.LE TARCW 

j L.DPSt ' DakgLE.i^da^.Sv4iELE.4 

i bSB “ DOUBiLE.XLbaB.AKii.D i .] ; 

£,4“l£M\TtER; OPj xjRAKlsklXSAlV 

Em.,;** ELEXXRjQ4AAXNEiX-tCl 

EMB " ELECTROMOTAUEl- 

I i EM-6 " . EiLfe. tXRpk A6k£XJC PUESE -- 

J J I - e F F Ecx^yE^-LAAbiAxED FoWER 

j-i 44--j ; : f 1 { : ! i 




F -FREiaaiMCV ; i l.j I F.i,4„J...4 I L.„ 

“F -iOESREES EftgREMBEffi i.J i i 1^4.-.^ 

FDBK FeEDEftCfe.: i L J i... J Lj i L.J 

FET-i FIELD . jetFECT TRftKSSISTOR 

FF -^FUP FLOE..Lj 

FIL -FlLftMEislX .1 

EtA - FR£QyENI.C.X.i MODUCAtlOM 
FREQ - FR.£Qiui.lsJ..c4Y 

ESC.-.. FULL4.SC,A.i).E * ; , . 

F«/HM - FuLFi.. lV.liD.TlA MALE.JMMIMUM ..i.. ;....; 

G - GATE OF FET .Li. J ... 

GA -:.G.AL)SE , . L..i...i....... 

GMD iTjG.ROUND , ..i...l I 

HF - HISH FR.£.'S.IU£NCY .L..i J....L. 

HI FI - HIGH FlDfiLlTV . !..4...L..L 

HV...-.;m.G.H VOLTAGfe , i 

, HZ i-.;H:£.RTZ ' ■ ! i I !..'... 

.L.L .1 - CURRENT 

4.1 1C - IMTESRATED circuit 

L.4. .iMRD IKPEDAiUCE 

L...1....1R - IMFRiARED ....i...i ; ’ j i L....1 

J. 4 JFET - TU.| 0 .tTlOM FIELD EFF£CXi.TRABSistaR.i ...i... 

1.. .1 K4A/H - KIUD\iuATT^ HOOR 1 ... I i. ^ ^ i .. 4 . 4 .L....! 

: . 1 ....LED - LKaHt4..eFAlTTIMe DIQ.dE.i I K..4.J '....L, 

+...! LF ..-..I.LD.IA 1 ...L.R.ASS L...I...J. ■ 1-..-! J.....L. 

1.. ..L...LS.l.i..-.b;i.Afi.. 6 £ SCALE IWTEGRPiTlow i, .i 1...; 1... 

■ i kA..bi.S41LLil..AviPER£:s . J. ! . . ; i i j I 

NAIC . - KIC.R.OPKO.ME:,..: J. ! ! 4,i....4. 

MOS - METAL- OXI.C£.-5eMICONJPUCtOR ! L..i. L i... 

MQ.S...F..ET ...-.I.MOS .. F..L£.LP...4.E.eF.£.C.Tt,iRiAisJ.Sl.S,TOPi i 

MC -,Mo cDmtAct 

NEG - K)£SATW.£ 1 L... 

HF - MOlSiE: £\.&L)P-£ . .1 j... 

iMD - MQRMALLT ..OPEN , ’ ; I 

hJQM - MaMil.N.A.U ..L.i L-.4.J i } 1 1 ..... 
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PDM -PULSE DURAT 16 N Mfe.ft.y.LATlOFJ..L..i 
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PF “P\COFARad; 

PFM - PULSE FREauEWCY MODuLATIOM 
PK - PEAR 

PUL - PaASE LOC\<£D LOOP 

PMP - posi rive -ME<5 Ativ£ “ Positive 

PO.S - Po SUAVE . 

POT - P,OT£N)t»OMET£R 

preamp "- preamplifier 

PRL -primary:. 

PRV -PEAK,: REV.6RSE VOLTAGE 
PVC " POLVVfis)VL CHLORIDE 
, PVjR — PovjER 

,p,wR„ :sup - Power . s,up,piy 

Pz - piezoelectric 
a - OuALiTV factor 

aTZ “ OUARTZ. - 
RU RESISTANCE 
RAO - radian,/ 

RC - resistance- capacjtamce 

RCOR - RECORDER 

RCv - Receive 
RC vR - recEvveR 
RECHRC RE:aHARGe ^ 

RECT - RECTI FI. ER; 

REF -REFEREN.CE,,, 

RF - RADIO FREOUEMCY 

RFC - RADIO : FREOUEWCY CBOK£ 

R£I - RADIO frequency ImTERFERENcE 
RL - RESISTAMCEYiNJDUCTANCE 
RLC - Resistance - iNDUCTANJcE-cAPACiTAMca 
RO - relay; 

Rlv\.S - Root mean square 
RMT ' remote 

ROT - Rotate 

RPM “ REVOLUTIONS PER, MINUTE.,; 

RPS -REVOLuTiOf^S PER SECOND 
RTTY - RADIO teletypewriter 
RY - Relay 
S -, Source of fet 
:SB>. — sideband 

SCR - SILICON CONTROLLED; RECTJFiER 

SEC “ secondary 
SERVO - SERVOMECHANISM 
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b. BASIC' ELECTRONIC CIRCUITS 
:HAttiI^AkEl..RECTIFl£:R: 
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o — 



O” 



OUT 



/\ c 

\ /: 

H ^ 



D1 Must 6e RAtEii - *^c»R the input voltage. 

FDIt-WAVEJ^^ 

Out 




01" DH MUST SEL.RftTED : FOR THE - iNP'JT \ZbLiTA<a£. > 
USE INOWIDUAL OVOlOBS OR RtCTlFJER MOOUCE. 



VOLTACE BOUBLER 




i- DI-DH, Cl AMD ct Must be rated fiSR AT 
LEAST TWICE THE \MPuT VOLTA<*£. . 

3(^ 



BASIC LED DRIVER 
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R 



L£D 






Rs = 



Vim “ Vl6i> 



Xled 

V\M- , V0UTA.6£; 






Il6o=- lao (=ORWAt?.P CURI24&MT 
Ct>£SlRieO OR SP£CV^liD) 4 

Vl£o ~ L£D VOLTA se DROP 



£XAM;PL£ ;. Assv.M£. .\/.Ni .= 9 VOLTS AnjD A/l£&.a1.7 
VOLTS, Calculate, value of Rs for ic£o=2diviA. 

Rs ^ — ==3(^slohhs Cok; to u$e closest 

.oz standard value) 



LOGIC GATE LED DRIVERS 

LED 



IM 









Rs +SV 
IZOSI 

-AAA_ 



t 



Quir 


UED 


Lq 

Rii , 


0ff 



NbTE;.X( 

D\R.£CtlT 


'AtS .WILL 
DRIVE 


. Super. 

IF 


64T LEPS 
S ; REPT 


BELOW .f 


V, FEW . 


miluamperes. 



fSV 



Rs 

ai R, zzoJL 

IMIZZZ 
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^ : AAA 
Out Ri 
;iOK 



THIS c\RcuiT will;. 
D.RWE: L£b 4vH£.N 
.SUPPLY VOLTAce TO 
LO^ICiGAtEi And. :Q1“ 

LED Are Different. 




dut 


...L..£b.. 


. ..LoJ 

Hi* 


dfF 
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LED 



2^. Xleo^^ISwiA 
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TOEirniKGT :iSKPL 1 F 1 E R 



V =^-3 T 0 =^ 15 V 



o< TO usa J . 
AMYi OP AMP 
IW THik. : 6 AS 1 C 

aRCuir., PlM 

KlUJ^geiRk MAY 
NARY..&EE 
DATA SHeET.) 




R 5 -V 



~ . (?S = (Rl>^ROy + 



EXAMPLE :.iJ.P Ri« Y, 700 OHMS AmD RZ = ^7,ooO 
OUMS, TKEK5 GAlW IS ~ (Hl^QOO/^.lQO) OR "10. 
RS=X,Z7S lOAMS (US£ CL6$£ST STAhJ-DARD VALUE). 



WON-INyERtiNG AMPLIFIER 






OK TO 0S£ j 
AWV OP AMP. 
(SEE ABOVE.) 

More : Some ! 

OP AMPS R.eautR£ 
COMpEMSATtON 
CAPACiTbR. ■ 



V= ±3 TO ± ISV 

6AIM= 1+ (RZ/Rl) 



EXAUPLE IF Rl=-H,70O OHMS AMD RZ= -47^000 
OWMSi them GAIM . is 1 -f CH7,000 / T»700) OR 

11 - 

3 S 







voirmGE-TOTQRRtNT 



r r”'T \ 



vill,'!3oi±] 















VouT T [\/,Ki(Rl + RZ)]/R2 
XjOut — Voyr/ CKL+RZ^ 



rX Out f- 



Xc“Jf ^ 






EXAMPLE : ^sisuMi Rl IS A RESiSXpR. AwbjLanLwATR..^ 

CO:M.Bm££> RESiSiTAt^jicE. OP i,OOo4oiiMS ;Akp 

HlO... OHM.S . WHEW- lU.iw = S V0ixS.j C uRREw.xIxWtX 

THROHpH led is 10.-L» MA. I i--. 



CURREraO-SBmGElIICOMXIEldX^ 




Example : assume, a solar c^el LonhecItEdi to iiw, 

i bEpUEAS, A .CUftR^T OP 1 HA. lip Rl 15 1,000 

i -OUms ^ - iTBEM : yowT = “(UooQ A-O.-OoiXi® Lrii^ V 



3 ^ 




PULSE GEBEf^ATOR 
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.^-■-., 4 ---4- .-4“ 4--4--- 


4-4 4 j 


{■■■■ 
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,,L. 


A 
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IH.4,- 



BOFEER. a-BFM'ItBLJFFER) 

C C=C0mTR0L 

^ ^ f-^1 ■ 

K 




OUT 



X= DOWT CABt 



CC)' 
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Ou T 
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(L'i 
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iH)- 
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(Hl-Z) 



1 mmi E R T3-ST AIEXIM/ E RT E.R) 



C=. CONTROL 




ccVIa 



OUT 
X = OONT CARE 



:L 

ILI.M 

CH) 



(XKH» 



H 

L: 

- 2 ) 



S-SniATEBPS 





RS FLIH-FLOP (LATCH) 



5 



R. - 



CLOCKED RS FLIP-FLOP 

^fT£R CLOCX 

; Pulse arp-wes*. 






JK FLIF^-FLOP 
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(IPPPitEl 



OUTPUT . iS : L; 



£U£;RY.iOT.l46.R.i, ituPuT : PulSE 



IfUPuT A Z 



Of Ti.PUP^gLOPS 
MAK£i BFKJARIY ■ doU!MT]Ei.S. 
CFACifi) <S PA<Se) . EaMCtJ0/sJS 

wm£M .Bo™ rme- . x.;awo ,x 

HV6H. l AMO ^ iMPur : PuLses^ 

CLOCK JIMEUT. - OTHER T pi 
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SQWL .of - tACH 
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PPlRAiiLgjL 



iTaxAi4-.-Ciu.i^eie. fU.t 



CA£^CjiX5^-Ul^ Su;m of 



e/^CH L C£4^ a c APi\Cl ly 



4:;.£i-LSl --SAowLp4^^^ 






uslEixb PowSR 



OP6.S-AT iQftJ AC 
AMPLATi^ilu, 



C^isJ . Se.'.L;5£D. AMP 



PRlMaPLEj.tYt^Si 



MAMN-: Ti>^e.S 
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UAi&.A 



i£AD 



GoqiO; At. 4^-W .xEMiPHEATUR^^ 



CM RIVEMX-i CAf ACpy 



HV'C^<.tt4..4AP^4llJM .<;NiCAD) 

CAM^iEi $XOR£0- B4R-*..W 

DlS-d..aAR/S£-p,^_iMAMY>. RlFAEI 
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PRIMAR'^. 






llS VO|_TS 



ALK^L^ S)E — i.S:,VOUTS, iP£R JCELt 
MlGM . QU RR£MX.XO;Ai),i,.CMQ^^ 



,SIL.V£RC>X10£ — 
UNJI.P 0 RM :V0LTAG£. 



lls: VOLTS 
: PuRVNJ.e 



,peR .:CEA^c:. UEftRLV 
0\S<A i ; , 



M\Ghl„ afsieRGV 



BATlT era. PREC AUTiGME 



MOT I dBARGE;, PJUKAAg.'^i ,C£LCS 



TERIES 



M/k4-M 



3 DO MOT solder 
. A 8ATTERY: CUP 



OR rtOLDER 



H.: mever ' short 



CIRCUIT A SATTERV'S TeRMlMACS 
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OJ.jTa..zs; vA' 



MAXIMUM 



MAY 



,COLO^:S 



vkm 



SOME. 



trams P0B.M£i2.S 
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RESISTOR COLOR CODE 
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FOURTH BAND IWOICATES TOt£R.AfOC£ (Aai/RA^)*. 
60 CD « tS % Sii .\/ ER - ilO % M 0 W £ s * 20 Ji 



om\A’s LAW; v'lR R«v/x 

x« V/R P» VI 



ABBREVUTIONS 



A = AMPERt 
F = FAdAP 
I = CORP.£mT 
P *• PO\aJ£R 



R * RES \ STAMC £ 
V (Oft £) * VOLT 

watt 

* OFM 



K (M£<5-) 

< Ci^wo-) 
M Cmilu-I 
C K^CRO-) 

A ( MAhJO -) 
p CP'co-) 



* 1 , 000,000 
1,000 
. OOl 

. OOO oot 
. OOO ooo OOI 
. ooo ooo ooo OOl 
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